The corticosteroid level in umbilical blood shows large variations. Several factors affect this level: gestational age [13, 18, 19] , type of delivery [5, 10, 19, 20] and the stress of delivery [3, 8, 13]. It is not certain; how far data obtained in animal experiments [2, 4, 9] can be applied to man. We do not know whether human delivery is also preceded by a rise in the fetal corticosteroid level äs suggested by some [13, 14] or whether this rise is only a response of the fetal adrenal to intrauterine stress [16] . The concentration of free corticosteroids and the pH were determined during pathological deliveries to asses the effect of the fetal adrenal gland. Normal deliveries were used to obtain control values.
The corticosteroid level in umbilical blood shows large variations. Several factors affect this level: gestational age [13, 18, 19] , type of delivery [5, 10, 19, 20] and the stress of delivery [3, 8, 13] . It is not certain; how far data obtained in animal experiments [2, 4, 9] can be applied to man. We do not know whether human delivery is also preceded by a rise in the fetal corticosteroid level äs suggested by some [13, 14] or whether this rise is only a response of the fetal adrenal to intrauterine stress [16] . The concentration of free corticosteroids and the pH were determined during pathological deliveries to asses the effect of the fetal adrenal gland. Normal deliveries were used to obtain control values.
l Material and method
We examined 41 mothers and their infants. A pathological delivery was diagnosed from the following criteria: 1. acidosis äs determined from the pH 2. and/or an obstetric disease of mother or child.
Fetal blood was collected from the hyperemic fetal head skin according to SAUN G during delivery, and from the umbilical artery and vein between two ligatures, after birth. Maternal blood was taken from the cubital vein. In all 41 cases blood could be collected during delivery. In vaginal deliveries some could also be collected during the dilation and expulsion periods. Delivery was divided into the following stages: EP l = early dilation period (cervix dilated 1-5 cm) EP 2 = late dilation period (cervix dilated 6 to 10cm) AP = expulsion period (cervix fully dilated, head entering pelvis) NA/NV = point of time of delivery: values of' umbilical artery and vein.
The pH and free corticosteroids were determined in the blood; the latter according to MURPHY [12] using the competitive protein binding assay. The reliability of this method is i 8.6 100 ml with a probability error of less than 5% [17] . We examined 24 noii-induced spontaneous vaginal deliveries, 8 forceps and 9 caesarean sections. Seven of the vaginal deliveries were premature, the gestational *age of the infants being 31 to 37 weeks, 35 weeks on the average.
Results
Since the 41 cases had diverse pathologies and parameters were not equally distributed, there was no sense in obtaining mean values and Standard deviations and to compare them with normal values. For the same reason the correlation coefficient between pH and corticosteroid levels was not calculated. Data are hence given graphically and individual values are shown in the tables äs obtained at the moment of birth.
Vaginal spontaneous deliveries
Corticosteroids (CS) were determined at the time of birth in 24 pathological cases and in some also during delivery (Fig. 1) . A continuous rise was f ound, äs in normal deliveries and levels were the same äs for normal births. If acidosis occurs the normal level is usually exceeded. Acidosis occurred during the last stage of labor. All deliveries were routinely controlled by microblood analyses during the last stages of labor. Täble I gives individual values at the time of delivery of pH and CS concentrations in maternal and umbilical plasma and also the arterio-venous diflference in corticosteroid concentration. In the first eleven cases with a pH value below 7.2, the CS level was outside the normal ränge in 7 cases and within it in four. Values in the umbilical vein, however, are all normal. Only one mother had 97/jg/100 ml, which is just above the maternal norm.
In cases 12 to 18 with a pH above 7.2 in the umbilical artery, both fetal and maternal values were normal. In premature deliveries, cases 19 to 24; with normal pH, the CS levels were lower than in term babies. This, however, is not statistically significant. Case 9 shows that the CS level can also rise in acidosis in the premature. The a-v difference of CS is usually decreased in acidosis; sometimes even to a negative value. The normal difference is 15 ± S^g/lOO ml. Tab. III: 9 cases of caesarean section (see legends in Tab. I). CS levels were also determined during labor (Fig. 2) . Except for one case; CS values were outside the normal ränge in acidosis. Values in the umbilical vein were in the upper normal ränge and they were normal in the maternal artery (Tab. II). The mean a-v CS difference is lower than normal.
Delivery by forceps

Caesarean section
In 9 cases only blood collected at delivery could be analy2ed (Tab. III). In 3 cases section was commenced before the initiation of labor. Data from cases 3 and 8 do not differ from those obtained in spontaneous deliveries. In case 7 the CS concentration in both mother and fetus are outside the normal values; even though there is no acidosis present. In 6 patients sections were performed in the last stage of labor. In two cases in whom acidosis in the umbilical artery could be found, the CS concentration was outside the normal ränge. The a-v difference was O/jg/lOO ml in one and 2^g/100 ml in the other case. If the pH is above 7.2 CS levels are the same äs in normal deliveries. Fig. 3 shows the relationship between the pH and the CS blood level in the umbilical artery for all 41 cases, There is an inverse relation. This trend is independent of the type of delivery.
Discussion
The level of free CS rises in maternal and umbilical plasma with increasing gestational age [11, 13, 18] . A further rise is seen during labor and delivery [15] . We showed that this rise also occurs in fetal blood from the head [17] . At the end of delivery we found a mean of [19] . Thc highcst valucs wcrc found after the use of forceps [8] , These differcnces were found for both total steroids [8, 19] and individual adrcnal corticostcroids [3, 5, 10, 13, 20] , These data were thought to indicate an activc role of the fetal adrenal cortex in the Initiation of labor [13, 14, 18J. Thc risc in fetal CS shown in animals has not been demonstrated in man. Perhaps it represents, depending on the type of delivery, a fetal response to the stress of delivery [16, 20] . Adrenocorticosteroids are differently distributed in fetal and maternal blood. In adults Cortisol is quantitatively the most important. In fetal blood there is an equal amount or more cortisone [3, 13, 20] and also more corticosterone [6] . MUR-PHY et al.
[13] found 3 times äs much cortisol in the umbilical artery äs in the umbilical vein;
while no diffcrcnce was found by others [3J.
Stcroid mctabolism in thc fetus diffcrs from that of the adult mainly bccausc of incrcascd or decrcased cnxymc activities (21J. These fcto-matcrnal differences and the difficulty in dctcrmining thc origin of fetal corticosteroids (maternal, placcntal, fetal) madc it appear rcasonable to determine total corticostcroid concentrations; e. g. during fetal hypoxia. risc in the ACTH and a smallcr onc in the CS concentration in fetal sheep blood could bc demonstrated during hypoxia [1] . We found a mcan concentration of CS above the normal ränge in the umbilical artery in the prceencc of fetal acidosis. A fall in thc a-v diflerencc was noted at the same time. These changes depend on thc fetal pH and not on the modc of delivery. In cases of fetal acidosis after spontaneous dclivcrics a smaller risc in CS levels was found in the umbilical vein and maternal plasma. No differences were secn betwcen caesarean and forceps delivcries. Thus we may conclude that the fetal adrenal gland sccretcs more corticosteroids if intrauterine acidosis occurs.
Our results confirm thosc of others [13, 16, 18] who report that in premature deliveries the CS levels in maternal and umbilical blood are lower than at term. Nevertheless it appears that also in these cases the fetal adrenal gland reacts to fetal acidosis by sccreting more steroids.
Summary
Does intrautcrinc acidosis induce incrcased steroid secretion? The concentration of free steroids (CS) increases in both fetal and maternal plasma during labor and delivery. Fetal levels are higher after vaginal than after cesarean section. These differences may indicate an important role of the fetal adrenal gland in the induction of labor or they may reflext merely the fetal response to the stress of delivery. During incrased intrauterine stress steroid secretion is increased äs shown here. We examined 41 mothers and their infants during pathological labor. Pathology was assessed from fetal acidosis and/or a clinically obstetric disease of the mother or fetus. The 41 cases included 9 cesarean sections, 8 forceps deliveries; 24 spontaneous deliveries of which 7 were premature. At the time of delivery the pH and CS level were detcrmined in maternal and umbilical vcssels in all cases.
During spontaneous labor blood samples were also taken during the diffcrent stagcs of labour. A competetive protein binding assay with transcortin without fractionation of the steroids was used. Progesteron was determined by the same assay. The level of this hormone, however, remains unchanged and hence any changes reflect changes in CS. The levels of CS were correlated with the pH values and compared to previously obtained normal values. During pathological deliveries CS levels in both mother and fetus are normal äs long äs therc is no acidosis (Fig. 1) .
If acidosis is present the CS level in the umbilical artery is usually higher than normal. In 13 out of 18 vaginal deliveries thc CS level was above normal, in the other 5 at the upper limit of normal ( Fig. l and 2 ). At the same time thc a-v difference becomes smaller and sometimes even negative. No changes were noted in maternal and umbilical venous blood (Tab. I and II). Similar dependence on the pH was found for cesarean sections (Tab. III). In premature deliveries without acidosis in the umbilical artery the CS levels were lower in both mother and fetus (Tab. I).
These results indicate that the fetal adrenal gland reacts to acidosis, i. e., intrauterine stress, with increased corticosteroid secretion. f This rise depends on the pH of fetal blood and not on the type of delivery (Fig. 3) .
Keywords: Acidosis, cesarean section, fetal adrenal gland, forceps, free corticosteroids, vaginal spontaneous delivery. (Fig. 1) . En cas d'acidose par contre, la concentration des corticosteroides de l'artere ombilicale dopasse en gendral la norme. Dans 18 accouchements vaginaux, y compris ceux avec forceps, ou on a enregistre dans Tattere mobilicale une valeur de pH inforieure a 7,20, la concentration de corticosteroides depassa la norme dans 13 cas, et se situa, dans les 5 autres cas, au niveau suporieur de la norme (Fig. l et 2 Fig. 3) .
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